The presence of highly pathogenic Shiga-toxin-producing Escherichia coli (STEC) in shellfish, upstream waters and sediment from coastal shellfish sites was evaluated using the ISO/TS-13136 method. Shellfish (oysters, mussels and cockles), water and sediment samples were collected monthly over a period of 1 year. The method used real-time PCR detection of stx1, stx2 and eae genes and genetic markers corresponding to the five major serogroups (O157, O26, O103, O111 and O145) on enrichment broths and the identification of STEC when these genes and markers were detected. stx genes were detected in the broth of 33% of shellfish batches (n = 126), 91% of water samples (n = 117) and 28% of sediment (n = 39). One stx1+, eae+ O26:H11 strain was isolated from a shellfish batch, and O26:H11, O145:H28 and O103:H2 strains without the stx gene (n = 9) were isolated from shellfish and waters. In conclusion, this study shows the suitability of the ISO/TS-13136 method to assess the presence of highly pathogenic E. coli strains in shellfish farming areas. It also highlights a low prevalence of STEC and consequently suggests a reduced corresponding human health risk.
INTRODUCTION

41
Pathogenic Shiga-toxin-producing E. coli (STEC) may cause human illnesses such as via wastewaters from slaughterhouses, from treatment plant effluents and by wildlife (Ogden, 56 et al. 2001; Vernozy-Rozand et al. 2002; Loukiadis et al. 2006) . Coastal environments, 57 including shellfish, may therefore become contaminated with STEC. Because of their filter-58 feeding behaviour and because they are traditionally consumed raw or undercooked, shellfish 59 may present a potential risk to public health (Potasman et al. 2002) . However, to our 60 knowledge, while they have previously been detected in shellfish, STECs have not yet been 61 reported as being involved in shellfish-borne outbreaks (Guyon et al. 2000; Gourmelon et al. 62 2006).
63
To date, few studies concerning the detection and isolation of pathogenic STEC strains in corresponding serotypes in cattle faeces (Bibbal et al. 2014) .
72
The present study describes the first application of the ISO/TS-13136 protocol to shellfish, 73 environmental waters and sediment in order to evaluate the presence of highly-pathogenic 74 STEC in shellfish-harvesting areas. (Gourmelon et al. 2006) . In this earlier study, in 93 which 72 samples of mussels (41) oysters (27) and cockles (4) were analyzed, the stx gene 94 was also more frequently detected from cockles (100%) than from mussels (43.9%) or oysters 95 (33.3%). The stx2 gene was slightly more frequently found than stx1 in enrichment broths 96 from water and sediments, while stx1 was more frequently detected from shellfish. isolated, respectively. In the present study, EPEC were more frequently isolated than STEC.
RESULTS AND DISCUSSION
131
This may be the consequence of the loss of stx genes by STEC discharged in the environment.
132
Indeed, previous studies have demonstrated the capacity of STEC to lose stx genes in bovine,
133
avian human and environmental sources (Feng et al. 2001; Wetzel and LeJeune 2007) .
134
A low detection rate of STEC in shellfish is in agreement with previous studies. Indeed, three Guyon, R., Dorey, F., Collobert, J.F., Foret, J., Goubert, C., Mariau, V. and Malas, J.P. (2000) 285
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